Introduction
The cost of equity represents signifi cant input in the investment process evaluation, company valuation or in the process of an acquisition. In developed countries, the cost of equity is usually determined on the basis of Capital Asset Pricing Model -CAPM (Sharpe, 1964; Litner, 1965) according to which in the state of market equilibrium investors expect return from the security proportional to its systematic risk. The model uses beta coeffi cient of secutity as a measure of systematic risk. The CAPM disregards unsystematic risk, because the model assumes that investors hold highly diversifi ed portfolios, which enable investors to eliminate unsystematic risk (see Wagner & Lau, 1971; Klemosky & Martin, 1975) . Investors at developed markets, besides CAPM often use some other asset pricing models, like Arbitrage Pricing Model (Ross, 1976) or Fama-French Three-Factor Model (Fama & French, 1992; 1993) .
On the other hand, experts are still looking for an adequate and easy to use asset pricing model for emerging countries due to their specifi cities. Namely, emerging markets are relatively young, small and undeveloped (Harvey, 1995; Bekaert & Harvey, 2002) . The fi rst empirical studies showed that emerging markets have high returns, high volatility and low correlation to the world market and within emerging countries, as well as low betas (Harvey, 1995; Erb et al., 1996; Bekaert et al., 1998) . Low beta coeffi cients of the stocks indicate low market integration, possibility of diversifi cation benefi ts and underestimated emerging country's cost of equity based on the classical CAPM model.
The aim of this paper is to compare on the basis of Estrada's work (2000; ) the classical CAPM model with asset pricing models in which risk measures are based on standard deviation, downside risk and downside beta in order to determine the most appropriate risk measure and corresponding asset pricing model for Slovenian, Croatian and Serbian capital markets. Also, paper aims to estimate cost of equity for selected emerging markets. It should be pointed out that Slovenian, Croatian and Serbian capital markets are selected because similar research haven't been done up to now for these markets and according to the author's knowledge asset pricing research for these markets in general is relatively scarce.
In the fi rst part of the paper the review of the most signifi cant research that covers the fi eld of determination of the emerging market's cost of equity is presented. Literature review is followed by methodology and data sections. The last part of the paper is dedicated to the presentation of obtained research results and conclusion.
Literature Review
Many researchers tried to formulate an appropriate asset pricing model for emerging markets and to determine their cost of equity.
For example, Godfrey and Espinosa (1996) suggested two main modifi cations of traditional United States (US) cost of equity calculation based on CAPM that should be made for emerging countries. The fi rst modifi cation requires addition of credit spread to the US risk free rate. The second modifi cation requires determination of adjusted beta defi ned as a sixty percent of ratio between emerging country's standard deviation of returns and US standard deviation of returns. It should be said that adjusted CAPM model that includes credit spreads of particular countries was used for Finance determination of the cost of equity in emerging markets by different authors (e.g., Grandes et al. (2010) determined the cost of equity of particular sectors in selected countries in Latin America on the basis of adjusted CAPM model that includes credit spreads). Erb et al. (1996) suggested a simple model for calculation of emerging country cost of equity, which is based on the use of a country's credit rating because they found that a country's credit rating is statistically signifi cantly related with stock's returns.
In his research Estrada (2000) proposed the use of additional risk measures besides classical beta in CAPM model in order to determine emerging country's cost of equity. These additional measures of risk are: ratio between standard deviation of returns of particular stock and standard deviation of returns of world portfolio and the ratio between semideviation of returns with respect to the mean of a particular stock and semideviation of returns with respect to the mean of a world portfolio. Estrada gave advantage to the risk measure based on semideviation (downside risk) out of the three mentioned risk measures, because asset pricing model based on semideviation better explained variability in the cross-section of returns for emerging markets then asset pricing models based on two remaining risk measures.
Additionally, Estrada (2002) proposed use of Downside CAPM (D-CAPM) with downside beta as a corresponding risk measure for calculation of emerging markets' cost of equity, because he showed that downside model explained almost 55% of the variability in the emerging markets' cross-section of returns. Also, Estrada (2007) conducted research in which he compared results of CAPM and D-CAPM for developed and emerging countries' returns. Results of Estrada's research showed that 55% of variability of returns was explained with downside CAPM model while 36% of variability of returns was explained with classical CAPM model in selected emerging countries. Therefore, one more time he recommended the use of D-CAPM model for determination of the cost of equity in emerging countries. Estrada's (2000; methodology was used by different authors (e.g., Collins and Abrahamson (2006) calculated industry cost of equity for selected emerging countries in Africa on the basis of Estrada's work, Artavanis et al. (2010) investigated relationship between risk and return in a downside risk framework and in a regular risk framework for stocks traded on The London and Paris Stock Exchanges and gave advantage to downside risk measures because they explained better mean returns than regular risk measures, Momcilovic et al. (2015) determined cost of equity of food industry in Serbia on the basis of Estrada's methodology).
It should be said that the number of authors pointed out signifi cance of other factors that are important for determination of the cost of equity in emerging countries. For example, Galagedera and Brooks (2007) and Galagedera (2009) suggested use of co-skewness as an appropriate measure of systematic risk in asset pricing model for emerging countries.
On the basis of the Chen, Roll and Ross (1986) multifactor model that includes macroeconomic variables, Borys (2011) examined macroeconomic factor models and compared them to CAPM for the Visegrad countries. She found that CAPM was not able to explain the average stock returns. On the other hand, factor models that included factors such as excess market returns, industrial production, infl ation, money, the exchange rate, exports, the commodity index and the term structure, could explain part of the variance in the Visegrad countries' stock returns, so she suggested use of macroeconomic multifactor asset pricing model for them.
Hearn and Piesse (2009) used Liu's (2006) multifactor Liquidity CAPM (LCAPM) model with size and liquidity as additional factors in calculation of the cost of equity for particular sectors of the most important capital markets in Africa. This research emphasized the importance of liquidity factor in the process of determination of the cost of equity in emerging countries because of signifi cant illiquidity problem in their capital markets.
As it was mentioned earlier asset pricing research for Slovenian, Croatian and Serbian capital markets is scarce. However, we have to point out research conducted by Minovic and Zivkovic (2014) 
Methodology
In this paper determination of the cost of equity is based on Estrada's (2000; methodology. It is calculated on the basis of the following formula:
where R f -US risk free rate of return, RM ii-th measure of risk and RP -world market risk premium.
Four different measures of risk are used in the paper and they are based on: standard deviation, beta, semideviation and downside beta.
Standard deviation (total risk)
The fi rst measure of risk used in this paper is measure of risk based on standard deviation or total risk. It is calculated as follows: (2) where -standard deviation of rate of return of stock i, and -standard deviation of rate of return of the world market portfolio.
Beta (systematic risk)
The following measure of risk used for determination of the cost of equity in this paper is ß i , since beta of the world market portfolio ß w is equal to 1.
(3)
Beta coeffi cient for each stock is calculated on the basis of regression of rate of return of particular stock i against the rate of return of the world market portfolio: (4) where r i,t -rate of return of particular stock i for a period from t-1 to t, α i -constant of regression model, β i -regression coeffi cient or beta coeffi cient of the stock i, r w,t -rate of return of world market portfolio for the period from t-1 to t, μ i,t -regression residual, n -number of stocks in the sample, T -periods in days, weeks, months.
Semideviation with respect to the mean (downside risk)
Downside risk is the third measure of risk used in this paper. It accounts only for downside volatility which investors want to avoid and it is determined by the following formula: (5) where ∑ i -semideviation of rate of return of stock i, ∑ w -semideviation of rate of return of the world market portfolio.
Semideviation of stocks' i rate of return measures standard deviation of rate of return which is lower than their mean and it is calculated as follows: (6) where r i,t -rate of return of stock i for period from t-1 to t, and μ i,t -mean of rate of return of particular stock i for period from t-1 to t.
Semideviation of rate of return of the world market portfolio is calculated on the basis of the formula: (7) where r w,t -rate of return of world market portfolio for the period from t-1 to t, and μ wmean of rate of return of the world market portfolio.
Downside beta
Downside beta is a part of beta that measures downside risk, which investors want to exclude. According to Estrada (2002; downside beta of particular stock i is determined on the basis of simple linear regression without the constant in which dependent variable is y t and independent variable is x t : (8) (9) 2017, XX, 3
Finance (10) where r i,t -rate of return of stock i for period from t-1 to t, μ i,t -mean of rate of return of particular stock i for period from t-1 to t, r m,trate of return of the world market portfolio for period from t-1 to t, μ w -mean of rate of return of the world market portfolio, λ i -regression coeffi cient or beta coeffi cient of the stock i, ε i,t -regression residual, n -number of stocks, Tperiod in days, weeks, months.
The fourth measure of risk used in this paper is (11) All regression standard errors are corrected for the effects of heteroscedasticity and autocorrelation using the method of Newely and West (1987) .
Damodaran (2009) points out that it is unlikely that risk measure will refl ect country risk even when the world index is used for its determination, because of the small size of emerging market companies. Therefore, according to his recommendation the cost of equity is increased for the country risk premium.
Data
A data base which is used for this research consists of the 165 most liquid stocks from which 26 are traded on the Ljubljana Stock Exchange (LJSE), 98 are traded on the Zagreb Stock Exchange (ZSE) and 41 are traded on the Belgrade Stock Exchange (BSE). All stocks that are traded on selected stock exchanges and have no more than 30 percent of zero returns and missing values out of total returns are included in the data base. Price data is collected from selected stock exchanges. All returns are on a monthly basis, measured in dollars and calculated as a difference in log prices at closing. Research covers the period from January 2005 to January 2015.
As an approximation of the world market portfolio MSCI World Index (MSCI) is used. The 2.12% risk free rate is the yield on 10-year US Treasury bonds, which predominated at the end of research period (US Treasury). The world market risk premium used for the estimation of cost of equity amounts to 4.5% and is similar to one determined by Dimson et al. (2011) and Picerno (2014) . Country risk premiums amount to 3.75% for Slovenia, 3.75% for Croatia and 6.75% for Serbia and are taken from Damodaran (2015).
Research Results
Summary statistics for the selected markets and examined period is given in Tab. 1 and it shows that the selected markets exhibit high volatility and low betas, which is consistent with results of the fi rst emerging markets' studies. When total risk measured with standard deviation is high and systematic risk measured with beta is low, market is unlikely fully integrated into world capital markets. Emerging markets are normally seen as partially integrated into the world markets (see Bekaert & Harvey, 1995; . Recent evidence confi rms that emerging markets are still not completely integrated (see Bekaert et al., 2011; Bekaert & Harvey, 2014) , although their level of integration has been increased during last two decades.
A probable lack of integration of Slovenian, Croatian and Serbian capital markets into the world capital market is confi rmed by low value of correlation coeffi cients. Tab. 1 shows that the Croatian stock exchange has the highest average beta (0.9567) and the highest correlation to the world market (0.2987) leading to conclusion that Croatian capital market is the most developed and integrated out of three selected markets.
High total risk and low systematic risk indicate high level of unsystematic risk. Therefore, summary statistics results lead to expectation that beta is not appropriate risk measure and classical CAPM model is not adequate asset pricing model for selected markets.
In Tab. 1 it can be seen that mean monthly returns are slightly negative for all selected markets and examined period, possibly because of turbulence periods and a dominant bear market during the world fi nancial crisis in the selected markets. Although the fi rst studies show that emerging markets had high returns, Bekaert and Harvey's (2002) study exhibits that emerging market returns have decreased signifi cantly post-1990s compared to the returns pre-1990. The recent studies (Bekaert et al., 2007; Galagedera & Brooks, 2007; Galageder, 2009 ) confi rm a decrease or relatively low level in emerging markets' returns, 3, XX, 2017 Finance which is in accordance with the obtained results of this study.
Coeffi cients of standardized skewness show that Slovenian market returns exhibit negative departure from symmetry, indicating that downside risk approach might be appropriate for this market. Other market returns do not show signifi cant departures from symmetry.
Correlation matrix (Tab. 2) exhibits Pearson correlation coeffi cients between returns and selected risk measures based on: unsystematic risk, beta, total risk, downside risk and downside beta. Correlation results show strong negative correlation between mean returns on one side and unsystematic risk, total risk and downside risk on the other side. Negative correlation is caused by negative mean returns in the examined period. The obtained results indicate that majority of total risk comes from unsystematic risk as it was expected. Tab. 2 shows that total risk and downside risk measures outperform beta and downside beta in the total sample. Extremely high positive correlation exists between total risk and unsystematic risk, as well as between downside risk and unsystematic risk, which indicates that high correlation between mean returns and total risk comes mostly through downside risk measure.
Regression analysis gives more details about the relationship between mean returns and selected risk measures (Tab. 3). Unsystematic risk is not considered because the unsystematic risk of the world market portfolio is 0 and therefore, ratio between unsystematic risk of the particular stock and unsystematic risk of the world market portfolio cannot be defi ned.
Results show that total risk and downside risk are signifi cant and that they explain approximately one quarter of the cross section of total returns, which is in accordance with results of Estrada (2000; 
Tab. 1: Summary statistics (Monthly dollar returns)

Tab. 2: Correlation matrix
Finance and has low explanatory power, which supports work of Harvey (1995), Erb et al. (1996) and Estrada (2000) . Also, results show that downside beta is not statistically signifi cant with mean returns and has relatively low explanatory power for selected markets, probably because returns in the full sample do not show departure from symmetry. It should be pointed out that although Estrada (2002; in his later work fi nds that risk measures based on total risk, beta, downside risk and downside beta are all signifi cant for explaining of emerging markets' returns, he favors downside beta, but results of this study do not support his preference for selected capital markets.
It should be pointed out that beta is appropriate risk measure for completely integrated markets and total risk is appropriate risk measure for completely segmented markets (see Estrada, 2002; . Therefore, research results one more time lead to conclusion that selected markets are in the stage of relatively low level of integration into the world capital markets, since obtained results indicate that level of unsystematic risk is high, level of systematic risk is low and only total risk and downside risk are signifi cantly related to returns in selected markets.
Tab. 4 reports the results of stepwise regression, a procedure that enabled selection of the most important explanatory variables of mean returns out of a set of four offered risk measures. Results show that the combination of downside risk and downside beta has the highest explanatory power, while total risk and beta are removed from the regression.
In order to check relationship between the mean returns and four risk variables in selected markets, regression analysis is repeated for Slovenia, Croatia and Serbia. Tab. 5 reports that in all selected markets total risk and downside risk come out signifi cant and have the highest explanatory power, which is in accordance with the results that are obtained for the full sample. It should be pointed out that downside beta is signifi cant for Slovenian market, while that is not the case for Croatian and Serbian markets. The 
Tab. 4: Stepwise regression analysis: Full sample 3, XX, 2017
Finance signifi cance of the downside beta for Slovenian market could be explained with the fact that only Slovenian returns for selected period have high and negative standardized skewness, while that is not the case for other selected markets. Tab. 6 reports stepwise regression results for Slovenian, Croatian and Serbian markets. Table shows that the variables selected by the stepwise regression procedure for Slovenian market are downside risk and beta. On the other hand, the combination of variables with the highest explanatory power for Croatian and Serbian markets include downside risk and downside beta. As it can be seen, in all markets downside risk is statisticaly signifi cant and important for explaining returns, while additional downside risk measure of systematic risk (downside beta) fi gures in two out of three regressions for selected markets. From Tab. 6, it can be noticed that the combination of variables that was selected on the basis of stepwise regression for each market explains 46.95% of variations in mean returns in Slovenian market, 31.08% of variations in Croatian market and only 14.77% of variations in Serbian market.
The Cost of Equity
Tab. 7 shows the cost of equity calculated on the basis of four different risk measures for all selected markets. The lowest cost of equity for all markets is calculated on the basis of beta as a risk measure and classical CAPM model, because average beta for each market is below one and it is the lowest risk measure out of four used measures. A downside beta and Estrada's D-CAPM cost of equity model results in a little bit higher value of the cost of equity for each As it was stressed earlier, the low results of correlation coeffi cient with the respect to the world market and low betas are in accordance with the claim of relatively low level of examined markets' integration into the world markets, which implies that a real cost of equity should be closer to the cost of equity based on total risk as a risk measure than to the cost of equity based on beta as the risk measure. Obtained research results are in accordance with this conclusion, because they favor downside risk, since it explains the majority of the return variability and fi gures as the statistically signifi cant variable with the highest explanatory power.
Research results show that the average cost of equity based on downside risk for full sample amounts to 20.16%. It is known that liberalization of fi nancial markets leads to decline in the cost of equity (Henry, 2000; Bekaert & Harvey, 2000; Collins & Abrahamson, 2006) . Therefore, one would expect that Slovenia and Croatia have lower costs of equity compared to Serbia, since they are members of the European Union (EU) and have started liberalization process earlier and have gone further with this process than Serbia. The results of the research are in accordance with such expectation. From Tab. 7 it can be seen that Serbia has the highest average cost of equity (20.77%), while Slovenia and Croatia have lower and similar average level of costs of equity (19.91% and 19.80%, respectively) . On the other hand, when considering Slovenian, Croatian and Serbian markets separately, the results of the research indicate that statistically signifi cant relationship exists between mean returns and total risk, as well as between mean returns and downside risk on each selected market, while statistically signifi cant relationship exists between mean returns and downside beta just in Slovenian market. Although the total risk best explains the cross section of returns in Slovenia (46.61%), the explanation power of downside risk in Slovenia is almost as high (44.14%). It has to be stressed that since investors prefer upward swings of the stock prices and returns and they want to avoid only downside volatility, downside risk intuitively seems to be more appropriate risk measure compared to the total risk. Also, the downside risk best explains the cross section of returns in Croatia (27.20%) and Serbia (13.95%). Stepwise regressions for each selected market contain downside risk variable and beta or downside beta as additional systematic risk measure.
The obtained results give advantage to downside risk measure over the risk measures based on the total risk, beta and downside beta for selected markets and they support Estrada's (2000) recommendation to use downside risk as appropriate risk measure and corresponding asset pricing model in emerging markets.
Also, the obtained research results show that the average cost of equity based on downside risk as an adequate asset pricing risk measure for full sample amounts 20.16%. Results reveal that Serbia has the highest average cost of equity (20.77%), while Slovenia and Croatia have lower and similar average cost of equity.
